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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

0. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
3/16/2010 has been entered. 

1 . Claims 5-1 1 are pending in this office action and presented for examination. 
Claims 5-1 0 have been newly amended by amendment filed 3/1 6/201 0. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 5 and 8-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Smith et al. (Smith) (US 6658564) in view of Borkenhagen et al. (Borkenhagen) 
(US 6076157) in view of Jones et al. (Jones) (US 5812844). 

4. Consider claim 5, Smith discloses processing in accordance with a first 
configuration (e.g. col. 11, lines 60-61, compiling hardware functions into configuration 
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patterns; col. 2, lines 29-31 disclose of configuration data being used to execute an 
application) having a maximum allowed runtime (col. 8, line 66 to col. 9, line 4; switching 
between different functions at predetermined time intervals; in other words, the length of 
the predetermined time interval is the maximum allowed runtime); and if no interrupt 
occurs, reconfiguring the reconfigurable unit with a second configuration in response to 
expiry of the maximum allowed runtime (col. 8, line 66 to col. 9, line 4; switching 
between different functions at predetermined time intervals; in other words, a different 
configuration will be switched to once the predetermined time length of the previous 
configuration expires), the maximum allowed runtime expiring due to suppression by at 
least one of a task switch and a thread switch of an increase of the maximum allowed 
runtime (col. 8, line 66 to col. 9, line 4; switching between different functions at 
predetermined time intervals; the switching between functions at predetermined time 
intervals keeps a function from executing for longer than its predetermined time length). 

However, Smith does not disclose of increasing, by the first configuration, the 
first configuration's maximum allowed runtime. Smith also does not explicitly disclose of 
if an interrupt occurs, suppressing the increase in response to the interrupt. 

On the other hand, Borkenhagen discloses of increasing, by the first thread, the 
first thread's maximum allowed runtime (col. 15, lines 1-19, disclose of not forcing a 
thread switch if no other thread is ready to process instructions). 

Thread switches entail latency and performance penalties (Borkenhagen, col. 12, 
lines 23-24). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the teaching of Borkenhagen with the invention of 
Smith in order to lessen latency and performance penalties. Note that Borkenhagen's 
teaching regarding threads, as applied to Smith's invention of using configurations to 
implement functions, teaches of the overall limitation of increasing, by the first 
configuration, the first configuration's maximum allowed runtime. 

However, although Smith and Borkenhagen disclose of suppressing an increase 
in maximum allowed runtime (Smith via the function switching of col. 8, line 66 to col. 9, 
line 4 and Borkenhagen in the scenario in which there are other threads ready to 
process instructions), Smith and Borkenhagen do not explicitly disclose of if an interrupt 
occurs, suppressing the increase in response to the interrupt. 

On the other hand, Jones discloses of threads for performing device interrupt 
handling which are scheduled against tasks performed by other executing programs 
(col. 5, lines 26-29). 

Jones' teaching prevents time-critical threads from being suspended for 
significant periods of time (Jones, col. 2, lines 33-35). Additionally, the non-preemptive 
nature of Jones' interrupt handling decreases the amount of thread switches which, 
would lessen latency and performance penalties (e.g. see Borkenhagen, col. 12, lines 
23-24). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the teaching of Jones with the invention of Smith and 
Borkenhagen in order to prevent time-critical threads from being suspended for 
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significant periods of time and lessen latency and performance penalties. Note that 
Jones' teaching of threads for performing device interrupt handling, when implemented 
into the invention of Smith and Borkenhagen wherein the existence of other functions 
ready to process instructions suppresses an increase in maximum allowed runtime, 
results in the overall limitation of, when an interrupt occurs, suppressing the increase in 
response to the interrupt. 

5. Consider claim 8, Smith discloses processing in accordance with a configuration 
(e.g. col. 11, lines 60-61, compiling hardware functions into configuration patterns; col. 
2, lines 29-31 disclose of configuration data being used to execute an application) 
having a maximum allowed runtime (col. 8, line 66 to col. 9, line 4; switching between 
different functions at predetermined time intervals; in other words, the length of the 
predetermined time interval is the maximum allowed runtime). 

However, Smith does not disclose of triggering an increase, by the configuration, 
of the configuration's maximum allowed runtime. Smith also does not explicitly disclose 
of, responsive to an interrupt, suppressing an increase by the configuration of the 
maximum allowed runtime to respond to the interrupt upon expiry of the maximum 
allowed runtime. 

On the other hand, Borkenhagen discloses of triggering an increase, by the 
thread, of the thread's maximum allowed runtime (col. 1 5, lines 1 -1 9, disclose of not 
forcing a thread switch if no other thread is ready to process instructions). 
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Thread switches entail latency and performance penalties (Borkenhagen, col. 12, 
lines 23-24). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the teaching of Borkenhagen with the invention of 
Smith in order to lessen latency and performance penalties. Note that Borkenhagen's 
teaching regarding threads, as applied to Smith's invention of using configurations to 
implement functions, teaches of the overall limitation of increasing, by the first 
configuration, the first configuration's maximum allowed runtime. 

However, although Smith and Borkenhagen disclose of suppressing an increase 
in maximum allowed runtime (Smith via the function switching of col. 8, line 66 to col. 9, 
line 4 and Borkenhagen in the scenario in which there are other threads ready to 
process instructions), Smith and Borkenhagen do not explicitly disclose of, responsive 
to an interrupt, suppressing an increase by the configuration of the maximum allowed 
runtime to respond to the interrupt upon expiry of the maximum allowed runtime. 

On the other hand, Jones discloses of threads for performing device interrupt 
handling which are scheduled against tasks performed by other executing programs 
(col. 5, lines 26-29). 

Jones' teaching prevents time-critical threads from being suspended for 
significant periods of time (Jones, col. 2, lines 33-35). Additionally, the non-preemptive 
nature of Jones' interrupt handling decreases the amount of thread switches which, 
would lessen latency and performance penalties (e.g. see Borkenhagen, col. 12, lines 
23-24). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the teaching of Jones with the invention of Smith and 
Borkenhagen in order to prevent time-critical threads from being suspended for 
significant periods of time and lessen latency and performance penalties. Note that 
Jones' teaching of threads for performing device interrupt handling, when implemented 
into the invention of Smith and Borkenhagen of, responsive to the existence of other 
functions ready to process instructions, suppressing an increase by the configuration of 
the maximum allowed runtime to respond to the other functions upon expiry of the 
maximum allowed runtime, results in the overall limitation of, responsive to an interrupt, 
suppressing an increase by the configuration of the maximum allowed runtime to 
respond to the interrupt upon expiry of the maximum allowed runtime. 

6. Consider claim 9, Smith discloses reconfiguring the reconfigurable unit (col. 2, 
line 9, reconfigurable computer system) with a new configuration (e.g. col. 1 1 , lines 60- 
61, compiling hardware functions into configuration patterns; col. 2, lines 29-31 disclose 
of configuration data being used to execute an application) for handling a function 
responsive to expiry of the maximum allowed runtime (col. 8, line 66 to col. 9, line 4; 
switching between different functions at predetermined time intervals; in other words, 
the length of the predetermined time interval is the maximum allowed runtime). 

However, Smith does not disclose of increasing, by a configuration having a 
maximum allowed runtime, the configuration's maximum allowed runtime. Smith also 
does not disclose of suppressing the increase in response to an interrupt, and 
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reconfiguring the reconfigurable unit with a new configuration for handling the interrupt 
responsive to expiry of the maximum allowed runtime. 

On the other hand, Borkenhagen discloses of increasing, by a thread having a 
maximum allowed runtime, the thread's maximum allowed runtime (col. 15, lines 1-19, 
disclose of not forcing a thread switch if no other thread is ready to process 
instructions). 

Thread switches entail latency and performance penalties (Borkenhagen, col. 12, 
lines 23-24). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the teaching of Borkenhagen with the invention of 
Smith in order to lessen latency and performance penalties. Note that Borkenhagen's 
teaching regarding threads, as applied to Smith's invention of using configurations to 
implement functions, teaches of the overall limitation of increasing, by a configuration 
having a maximum allowed runtime, the configuration's maximum allowed runtime. 

However, although Smith and Borkenhagen disclose of suppressing an increase 
in maximum allowed runtime (Smith via the function switching of col. 8, line 66 to col. 9, 
line 4 and Borkenhagen in the scenario in which there are other threads ready to 
process instructions), Smith and Borkenhagen do not explicitly disclose of suppressing 
the increase in response to an interrupt, and reconfiguring the reconfigurable unit with a 
new configuration for handling the interrupt responsive to expiry of the maximum 
allowed runtime. 
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On the other hand, Jones discloses of threads for performing device interrupt 
handling which are scheduled against tasks performed by other executing programs 
(col. 5, lines 26-29). 

Jones' teaching prevents time-critical threads from being suspended for 
significant periods of time (Jones, col. 2, lines 33-35). Additionally, the non-preemptive 
nature of Jones' interrupt handling decreases the amount of thread switches which, 
would lessen latency and performance penalties (e.g. see Borkenhagen, col. 12, lines 
23-24). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the teaching of Jones with the invention of Smith and 
Borkenhagen in order to prevent time-critical threads from being suspended for 
significant periods of time and lessen latency and performance penalties. Note that 
Jones' teaching of threads for performing device interrupt handling, when implemented 
into the invention of Smith and Borkenhagen of suppressing the increase in response to 
other functions ready to process instructions, and reconfiguring the reconfigurable unit 
with a new configuration for handling a function responsive to expiry of the maximum 
allowed runtime, teaches the overall limitation of suppressing the increase in response 
to an interrupt, and reconfiguring the reconfigurable unit with a new configuration for 
handling the interrupt responsive to expiry of the maximum allowed runtime. 

7. Consider claim 10, Smith discloses processing in accordance with a first 
configuration (e.g. col. 11, lines 60-61, compiling hardware functions into configuration 
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patterns; col. 2, lines 29-31 disclose of configuration data being used to execute an 
application) having a maximum allowed runtime (col. 8, line 66 to col. 9, line 4; switching 
between different functions at predetermined time intervals; in other words, the length of 
the predetermined time interval is the maximum allowed runtime); if an interrupt does 
not occur: for a scheduled task switch, the counter counting to the maximum allowed 
runtime without a retriggering of the counter by the first configuration (col. 8, line 66 to 
col. 9, line 4; switching between different functions at predetermined time intervals; in 
other words, the length of the predetermined time interval is the maximum allowed 
runtime; it is inherent that some form of counter is necessary to measure the 
predetermined time intervals); and responsive to the reaching of the maximum allowed 
runtime, performing one of a task switch and a thread switch by reconfiguring the 
reconfigurable unit with a second configuration (col. 8, line 66 to col. 9, line 4; switching 
between different functions at predetermined time intervals; in other words, a different 
configuration will be switched to once the predetermined time length of the previous 
configuration expires). 

However, Smith does not disclose of the first configuration triggering a counter 
reset, the counter reset increasing the maximum allowed runtime. Smith also does not 
explicitly disclose of if an interrupt does occur, responsive to the occurrence of the 
interrupt, the maximum allowed runtime is not increased. 

On the other hand, Borkenhagen discloses of the first thread increasing the 
maximum allowed runtime (col. 15, lines 1-19, disclose of not forcing a thread switch if 
no other thread is ready to process instructions). 
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Thread switches entail latency and performance penalties (Borkenhagen, col. 12, 
lines 23-24). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the teaching of Borkenhagen with the invention of 
Smith in order to lessen latency and performance penalties. Note that Borkenhagen's 
teaching regarding threads and increasing the maximum allowed runtime, as applied to 
Smith's invention of using configurations to implement functions and using a counter to 
switch at predetermined time intervals, teaches of the overall limitation of the first 
configuration triggering a counter reset, the counter reset increasing the maximum 
allowed runtime. 

However, although Smith and Borkenhagen disclose of suppressing an increase 
in maximum allowed runtime (Smith via the function switching of col. 8, line 66 to col. 9, 
line 4 and Borkenhagen in the scenario in which there are other threads ready to 
process instructions), Smith and Borkenhagen do not explicitly disclose of if an interrupt 
does occur, responsive to the occurrence of the interrupt, the maximum allowed runtime 
is not increased. 

On the other hand, Jones discloses of threads for performing device interrupt 
handling which are scheduled against tasks performed by other executing programs 
(col. 5, lines 26-29). 

Jones' teaching prevents time-critical threads from being suspended for 
significant periods of time (Jones, col. 2, lines 33-35). Additionally, the non-preemptive 
nature of Jones' interrupt handling decreases the amount of thread switches which, 
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would lessen latency and performance penalties (e.g. see Borkenhagen, col. 12, lines 
23-24). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the teaching of Jones with the invention of Smith and 
Borkenhagen in order to prevent time-critical threads from being suspended for 
significant periods of time and lessen latency and performance penalties. Note that 
Jones' teaching of threads for performing device interrupt handling, when implemented 
into the invention of Smith and Borkenhagen wherein, if there are functions with 
instructions ready to be processed, responsive to the occurrence of the functions with 
instructions ready to be processed, the maximum allowed runtime is not increased, 
results in the overall limitation of, if an interrupt does occur, responsive to the 
occurrence of the interrupt, the maximum allowed runtime is not increased 

8. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Smith et 
al. (Smith) (US 6658564) in view of Borkenhagen et al. (Borkenhagen) (US 6076157). 

9. Consider claim 1 1 , Smith discloses configurable cells (col. 2, line 9, 
reconfigurable computer system) configurable with a configuration (e.g. col. 11, lines 
60-61, compiling hardware functions into configuration patterns; col. 2, lines 29-31 
disclose of configuration data being used to execute an application) having a maximum 
allowed runtime (col. 8, line 66 to col. 9, line 4; switching between different functions at 
predetermined time intervals; in other words, the length of the predetermined time 
interval is the maximum allowed runtime). 
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However, Smith does not disclose the configuration is adapted to trigger a 
counter reset to increase its maximum allowed runtime conditional at least upon that an 
interrupt is not detected and processing is to continue without a thread switch and 
without a task switch. 

On the other hand, Borkenhagen discloses the thread is adapted to increase its 
maximum allowed runtime conditional at least upon that an interrupt is not detected and 
processing is to continue without a thread switch and without a task switch (col. 15, 
lines 1-19, disclose of not forcing a thread switch if no other thread is ready to process 
instructions). 

Thread switches entail latency and performance penalties (Borkenhagen, col. 12, 
lines 23-24). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the teaching of Borkenhagen with the invention of 
Smith in order to lessen latency and performance penalties. Note that Borkenhagen's 
teaching regarding threads and increasing the maximum allowed runtime, as applied to 
Smith's invention of using configurations to implement functions and using a counter to 
switch at predetermined time intervals, teaches of the overall limitation that the 
configuration is adapted to trigger a counter reset to increase its maximum allowed 
runtime conditional at least upon that an interrupt is not detected and processing is to 
continue without a thread switch and without a task switch. 
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10. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Smith, 
Borkenhagen, and Jones as applied to claim 5 above, and further in view of Parhami 
(Parallel Counters for Signed Binary Signals). 

1 1 . Consider claim 6, Smith, Borkenhagen, and Jones do not disclose that the first 
configuration triggers a parallel counter to perform the increasing. 

On the other hand, Parhami discloses of a parallel counter (section 1 , second 
paragraph, first line, parallel counter). 

Parhami's teaching of a parallel counter achieves higher speeds than regular 
counters (section 1 , first paragraph, last two lines). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the teaching of Parhami with the invention of Smith, 
Borkenhagen, and Jones, in order to achieve higher speeds. 

12. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Smith, 
Borkenhagen, and Jones as applied to claim 5 above, and further in view of Rubinstein 
et al. (Rubinstein) (US 4959781). 

1 3. Consider claim 7, Smith discloses of an interrupt whose processing requires 
handling within the maximum allowed runtime (col. 8, lines 14-15, detecting a high 
priority function such as a real-time interrupt handling process). 

However, Smith, Borkenhagen, and Jones do not disclose that the interrupt 
whose processing requires handling within the maximum allowed runtime is handled on 
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a component reserved for handling of interrupts whose processing requires handling 
within the maximum allowed runtime and on which the first configuration is not run. 

On the other hand, Rubinstein discloses of handling interrupts on a component 
reserved for handling of interrupts on which the configuration is not run (col. 1 , lines 24- 
29, all interrupts from a particular class are assigned to and handled by a particular 
processor; classes may all be assigned to a single processor). 

Rubinstein's teaching minimizes impact on other system processing (Rubinstein, 
col. 1, lines 42-44). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the teaching of Rubinstein with the invention of Smith, 
Borkenhagen, and Jones in order to minimize impact on other system processing. 

Response to Arguments 

14. Applicant newly argues in the paragraph spanning pages 7 and 8 that nothing in 
the Borkenhagen reference suggests that the interrupt itself causes the inability of a 
thread to perform useful processing, and it is not Applicant's obligation to determine 
how to handle any perceived disadvantages or glitches in what is disclosed in the cited 
reference, namely that an interrupt may be handled once it occurs that an active thread 
ceases useful processing for a predetermined time period (without the interrupt itself 
causing such cessation by the active thread from performing the useful processing). 

Examiner notes that in considering the disclosure of a reference, it is proper to 
take into account not only specific teachings of the reference but also the inferences 
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which one skilled in the art would reasonably be expected to draw therefrom. Examiner 
generally believes that one skilled in the art would infer that the interrupt itself does 
cause the inability of a thread to perform useful processing. However, examiner 
recognizes the level of subjectivity involved regarding these inferences, and, to further 
prosecution, has presented a different combination of prior art which is not reliant on 
such implicit disclosure. 

1 5. Applicant argues on page 8 that the citations by examiner regarding thread 
priority would not disclose an interrupt causing an active thread to be unable to perform 
useful processing or otherwise causing an active thread to suppress increasing its 
maximum allowed runtime, or to cease processing. 

Although examiner believes that thread priority would cause an active thread to 
be unable to perform useful processing (e.g. the arrival of an interrupt which causes a 
thread's priority to be raised may result in that thread's priority to be greater than the 
active thread, causing a thread switch such that the active thread is no longer able to 
perform useful processing), examiner has not relied upon the citations regarding thread 
priority in the current rejection. 

16. Applicant argues on pages 8-9 that Borkenhagen would not teach the newly 
amended limitation that expiry occurs due to the suppression by the task and/or thread 
switch. 
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In view of this newly amended limitation, examiner has introduced a new 
combination of prior art in order to meet the aforementioned limitation and its 
corresponding claim. Examiner notes that while Borkenhagen's specific teaching of 
"useful processing" and its possible inferences are no longer being relied upon, the 
Borkenhagen reference is still used to teach at least a facet of the aforementioned 
limitation, namely the concept of not forcing a thread switch if no other thread is ready to 
process instructions, as conveyed in col. 15, lines 1-19. 

Conclusion 

1 7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KEITH VICARY whose telephone number is (571)270- 
1314. The examiner can normally be reached on Monday - Thursday, 7:00 a.m. - 5:30 
p.m., EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on 571-272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Eddie P Chan/ 

Supervisory Patent Examiner, Art Unit 2183 



/Keith Vicary/ 
Examiner, Art Unit 2183 



